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POWER SAVING PROTOCOL FOR TDMA MULTI-LINE WIRELESS TELEPHONE HANDSET 
p ^r.pmmr, of THE INVENTION 

lTi»M nf the Invention 

The present invention relates to multi-line wireless telephone 
systems and, in particular, to techniques for saving power in battery- 
operated wireless handsets in wireless telephone systems. 
lWH ption nf the. Efilatgd Art 

The use of telephones and telephone systems, including wireless 
telephone systems, is widespread. In wireless telephone systems, a 
cordless or wireless telephone handset unit communicates via either 
analog or digital radio signals with a base unit, which is typically 
connected via a standard telephone line to an external telephone 
network. In this manner, a user may employ the wireless handset to 
engage in a telephone call with another user through the base umt 
and the telephone network. 

Multi-line wireless telephone systems are also in use in various 
situations, such as businesses with many telephone users. Such 
systems employ a handset that communicates with up to N handsets 
simultaneously, typically with digital communications schemes, such 
as a spread-spectrum, time division multiple access (TDMA). In a 
TDMA system, a single RF channel is used, and each handset transmrts 
and receives data during a dedicated time slice or slot within an 
overall cycle or epoch. Efficient power use is important for a wireless 
system since the handsets are typically battery-powered. 
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A w ireleS s t£lephone system comprjses a 
base transceiver , a „ d 0 „ c Qr more wireiK5 handjc n 

5 handset transcejyer Each hMdse( estabu a d 

epoch, which allocatts eKlusive ^ 

) respective data and audio packet H m „ , 

pacicet time slots as neces™™ 
synchronize with the base unii * 

Umt usin 8 synchronization data 
transmitted with a data packet tn a , 

P ' l ° detect incoming call data 
transmitted with a data packet nr , , 

inf P ' ° r 10 transmit ^d receive audio 

information over the TDMA lint n, u 

llnk - 106 handset powers off its 
transceiver otherwise during the ennrh , 

g ^ ep ° Ch 10 minim ^ handset power 

s y stem F t liSa r kdiagram °™— * tireless telephone 
system, m accordance wjth an embodimem ^ thfi present 

and h Hg , 2 " 2 SChematiC rePreSeDtati0n 0f - TDMA slot structure 
^. haDdSet ~ US6d h ™A scheme of the system of Fi g 
' m aCC ° rdanCe With M of the present invention; and 

Fig. 3 is a state diagram of the power saving protocol 
implemented by each handset of the telephone system of Fig , in 
accordance with an embodiment of the present invention " ' 
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ppefprPTTON of TH 17 EEEEEREED EMBODIMENT 
Referring now to Fig. 1. there is shown a block diagram of TDMA 
multi-line wireless telephone system 100, in accordance with an 
embodiment of the present invention. TDMA system 100 comprises a 
base unit 110, which has receiver and transmitter units 112 and 111, 
respectively, and is coupled to external telephone network 116 via 
telephone line(s) 115. System 100 also comprises N wireless handsets 
120! 120 2 , • ■ • 120 N . Each has a transmitter and receiver unit 
(transceiver), such as transmitter 121 and receiver 122 of handset 
120!. At any given time, some number (or none) of the handsets are 
operating or off-hook (i.e., in the process of conducting a telephone 
call) System 100 thus provides a wireless network between the base 
station 110 and each handset U0, (1 < i < N). In one embodiment, 
system 100 comprises 4 handsets 120 r 120 4 , all of which may be 
active simultaneously. In another embodiment, system 100 
comprises a different number of handsets, e.g. N=12, of which up to 8 
can be active or operational at a time. 

As explained above, efficient power use is important for a 
wireless telephone system since the handsets are typically battery- 
powered. In one embodiment, therefore, the present invention 
comprises a TDMA system and protocol for connecting multiple 
transceivers to a base station over a single RF channel. In particular, 
system 100 employs a digital TDMA scheme, as described m further 
detail below, which allows power to be efficiently used since each 
operating handset is "off (i.e., not transmitting or receiving data, and 
thus not using as much battery power) during most portions of the 
TDMA epoch, and is only "on" during its own time slices or slots, as 
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deSC " bed in *>* one embodimen, . ha „ dse , 

powers off by switching off pow „ „ „ ^ ^ ^ ^ 

(~ and transmitter, „ni ts , while Icavi „ g powered ^ 
clock an d associated , imer or waKhdos cjrcuhry sufMrat (o ^ 

we CPU at a predetermined slot time. 

However, use of a time-division 

s-ch as TDMA, and swirching each receiver (handset, „„ ooly 
dunng iB „ wn Ume sIoB CM gjve . se w prob|ems ^ 

example, because handsets use an RF energy detector ,o seuse wheu a 
s.gua. is being rransmitted from base station U0 «o one of the 
handset communication intended for one handse. may active omer 
handse,,. causing unnecessary batiery draining in those „,„., 
handsers. ,n me presen, invention, rherefore, me handsers are 
carefuUy synchronized so ma. each bandse, omy "Usrens" for 
15 transmissions in its own time slots. 

Without the presen, invention, there may be a .endency for the 
local time bases of me handsets to drift with time, which could result 
after a period of time, in each handset ,is,e„i„ g (0 m transmissions , 0 
resynchronize to base unft „0. After such synchronization, ,he 

20 handse, could be once again ab,e to Us.cn only ia its ^ sIot 
However, since "lis.ening" retires power, when synchronization is 
lost there wil, be wasteful use of batter, power. ,„ addition if 
synchronization is lost, me ,ink integrity can be ,ost, due to signai 
collision, which occurs when multiple devices try t „ „ se a sing.e RF 

25 channel at the same time. 

Therefore, each handset I21j employs the protocol of the 
present invention, as described in further detail below, to allow this 
swtrchmg on and off to occur, without loss of synchronization The 



PCTAJS98/18061 

WO 99/3181 1 

5 

synchronization protocol of the present invention allows each remote, 
independent handset to use local time bases to synchronize to the 
TDMA sequence from the base station, synchronizing on certain 
transmissions from the base, and then listening only in the 
5 appropriate time slot. 

Referring now .0 Fig. 2, there is shown a schematic 
representation of the TDMA slot structure 250 and handset counters 
210 used in the TDMA scheme 200 of the system of F.g. 1, in 
accordance with an embodiment of the present invention. System 
,0 100 employs a TDMA epoch having structure 250. which is illustrated 
assuming 12 total handsets 120,-120 12 , of which 8 can be active or 
operational at a time, e.g. handsets 120,-120,. TDMA epoch 
structure 250 comprises a number of rows and columns. Each row of 
TDMA structure 250 represents a 2ms field of digital data, and ts 
,5 either even or odd and grouped in a pair with an odd or even, 
respectively, row or field. TDMA epoch structure 250 is a 48ms 
epoch. 

Each field of digital data comprises nine total packets: a data 
packer in the firs, column (either transmitted from the base or from a 
20 handset) and eight audio packet, grouped in 4 pairs of two. Each such 
pair of audio packets in a row includes one packet (time slot) of base 
audio transmission (to a given handset from base unit 110) and one 
packet of handset audio transmission (from the given handset to the 
base). Each data packet is a se, of data transmitted either to a grven 
25 handset from .he base unit or vice-versa, during a disere.e time slot 
during which time no o.her handsets receive or transmit da,a over 
the system's data channel. These da.a packets may contain var.ous 
types of data, such as synchronization data or words with <ime s.amp 
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a, he telephone numbcr bejng by handse( Eacb ^ 

rrj; se,o " udioda,a,r —^-^^ 

" „' he ""' " *"«• » 8 iven time sI „, ,„ tho 

■ransmu data over the system's single RF ^ 

Thos. for e*am pI e, row pair 0 comprises ^ ^ 

10 2 ; the - - »- — - - in fc flrs , Ume slot 

* 25,, t0 one of th e 12 nandsets , e g . ^ , ^ . 
row Pa, in epoch 250 for each handse,, so ,ha, each handse, can 
rece.ve and „ dat a ,„ base oni, 1]0 „ nre per epoch . After 

a,a s,o, 25., assumin g handse, ,20, is o P e r a tio „a, (of, hook) 

packet is ,ransn,iu = d - »», ,„ ^0 Pack e t „„, 

253, .ta, „ audi o pacfc e t „ transmitted by haiidset ]2 m 

P- 0, da, slot 252 „ nsed ,o receive d ata Pitied f rom ha nd S e, 
>20, ,„ base unit 1I0> Md audio packeB ^ transm . tted fM 

r=maini ng , ac[ive handset , ,„ row ^ ^ ^ ^ 
-ur,, „ce P , ,he da,a mkea „ „ Md ^ ^ 
tnan for row pair 0. 

In ,he presen, invention, . time ba S e ca P ab,e o, reso.ving . 
fraction of a time sIot over ,he P er,od of se ver a , seconds is 
-abtished in each handse, which ma ,ches ,he TDMA s,o, « n i„ g in 

handse, a „d ,he b aS e, a nd once me time bases are synchronized; ,h« 
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handset receiver will know when it should listen for transmissions 
from the base, and it will know when it should send data back to the 
base. Keeping the TDMA slots known to within microseconds over a 
one second interval requires that a very stable and accurate reference 
5 be provided to operate this time base. 

To eliminate collisions in the protocol, all handsets are given a 
designated data time slot, and audio time slots are allocated 
dynamically, according to which handset needs them. This 
information is communicated over the data channel (the first column 
10 of TDMA structure 250). The TDMA slots are divided into data and 
audio slots in a two-dimensional arrangement, as illustrated in Fig. 2. 
The base transmits synchronization packets to handsets in their 
respective data slots until a call is initiated. 

Each handset maintains a cascade of counters 210, to keep local 
15 timing of each handset from drifting and thus in synchronization with 
the TDMA sequence. This is done be applying a reference clock signal 
to first counter 211 (all counters are initialized at some previous 
point, which initialization may proceed in stages). The reference clock 
signal is provided by a local clock in the handset, which is periodically 
20 adjusted as necessary, to correct for drifting, in accordance with time 
stamp synchronization information transmitted by base unit 110 
during data packet slots. Counter 211 keeps track of sub-packet 
resolution, and identifies which bit of the packet is being processed, 
out of, for example, 100 bits per audio packet. Counter 212 keeps 
25 track of the horizontal packet, or time slot (i.e., the column number of 
the current row or field of TDMA epoch structure 250). Counter 213 
keeps track of whether the current row is odd or even, and counter 
214 keeps track of whether or not the current packet is a data packet 
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or not, and which handset th* a 

data Packet correlates with and 
whether the data pacfcet is t0 or from ^ ^ " 

punter 215 keeps track of ^ ^ ^ ^ »na 

nut 110 do„n g a certain epoch, for example.. 

a-JV*" SyS,OT " ' he Presem inventi0 " — p~- by 

7 8 ° ff m ° St COn,P °° CI " S ° f *• ■»-«. omer t „ a „ a „ in.erna 
** an wa,c Mog circoi„ y , for most of fe 

c,„c k and pr01oco , fey ^ ^ ™ 

r :r on ,s not ,ost - ^ " 
r: r Thus ' power is saved ' b - - « .o . 

operational mode. 

'n S 1==P mode, when thc handset „ on 

5 r ^ ~~ » — - - - » f *e ame, wnl me Z 

- ~ y b een synchronized „ fc onjt ^ ^ 

Thus, „ s ,eep mo de, me nandse, is cornered so te it wi „ J e 

- -W for dara dor,n g i(s ass igD ed .-receive dar, sIol , an f „ 

> «- b y me wa,c„do g tim „ countins dow „ „ , * 

*e h swipes on me CPU and „ th e r C o mp o„e„,s „ecessa, y ,o U 2 
or and,or ,ran smit .a.. Duri „ g ^ s]ot ^ j 

" dS,a fr ° ra ^ " 0 - - ^erna, c,„c k 

' 10 C0 " eCt *» In me v cry „ data sIoi , „ 

hand- ma y „ ak e up ag al„ ,o aeW.ed.e „ at it is alive J 

;r°" 2 ; d ^ — * > — T- alive" da, messa g e 
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duty cycle of approximately 0.93% 9 (2 slots/(9xl2x2 slots)). Powering 
up to allow the handset to listen to a data packet transmission from 
base unit 110 once every 48ms epoch is sufficient to allow a handset 
to stay synchronized (i.e., to keep the communication loops in lock), 
5 and also to allow any incoming calls to be detected quickly enough to 
alert the user of incoming calls (e.g., to allow caller ID information to 
be viewed and/or calls to be answered in real time). 

In an alternative embodiment, the handset skips a number of 
epochs entirely, and, for example, wakes up during its data slots only 
10 once during every 3rd epoch, as this will also be sufficient for 
synchronization and real time incoming call monitoring. This reduces 
the duty cycle further. The "I'm alive" message from the handset 
(eg transmitted in data slot 252) need not be transmitted every 
epoch, or even every epoch when the handset wakes up and listens to 
15 data from base unit 110. Preferably, these parameters are user 
programmable. For example, a handset may be programmed to wake 
up every 3rd epoch and listen during its data slot, and to transmit 
back an T» alive" message every 6th epoch. In this case, the base 
unit which does not have similar power constraints, will nevertheless 
20 transmit synchronization data every epoch but will know that the 
handset is adequately synchronized as long as an "I'm alive" data 
message is received every 6 epochs. Otherwise, base unit 110 can 
assume that lock has been lost and can then try to restore the link, 
e.g. by transmitting data/sync packets to the lost handset at three 
25 increasing power levels, during its respective data packet slot. Lock 
m ay be lost, for example, when the handset battery is changed, or 
when the handset stays out of range for a duration longer than 
handset TDMA timing can tolerate. This effectively increases the 
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ymm ; ra " Se ° f thC «* with 30dB „, power 

-tro, and 70 dB o f automatic gain con(ro , (AGQ fc 

acqu.re lock over a lOOdB dynamic range. 

5 of „ " 3 T" d " eC,S ^ inC0D,in8 dUri ° g * *« of one 
-e ,„ a„„w and, communing. Aim ^ y jf . 
* andse, to place a call, the handset a,so enters operational m0(je 
and transmm appropriate data to the base „„ it . 

I- operational mode, when a handset is off hook 

' " ' S dMCUVated ^ "» <* - ™A epoch, as in sieep raod ' 

n r; tturas on - two i slot ; 

acket pa,r, for every fleid in which it „ ^ _ ^ 
For exampie, if handset ,20, i s operatioMl , k , ^ ^ § ' " 
251, 252 for each epoch, a „d also for the firs, two audio s]oB Qf 
even row of e a ch row pair (24 audi0 sloB tMal) 
mbod.meut, when in „per a .i„„ al raode , each „ andset h _ ^ 
wo data packets and 24 andio pac ke, s „f the entjre roMA . 
«y cycle of approximate,, ,2% (26 s ,„, s/(9jl2jt2 ^ 
handsets are operaUonal, so that a given handset has 2 audio slots 
every other field, instead of every field). 

In bo* sleep and operational modes, therefore, the TDMA 
scheme and power saving protocol „, me pres e nt mvention provjdes 
for power ,„ be efficient* used since eac „ ^ ^ ^ ^ 
thus „o, consuming much power, for most of ^ ^ 

s.ee P mode or off hook,. This protoco, is described in f „„ he r detail 
below with reference to Fig. 3. 
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Referring now to Fig. 3, there is shown a state diagram of the 
power saving protocol 300 implemented by each handset 120, of 
telephone system 100 of Fig. 1, in accordance with an embodiment of 
the present invention. Protocol 300 comprises 4 layers: inactive layer 
5 310, initialization layer 320, standby link layer 330, and active link 
layer 340. Inactive layer 310 occurs when handset 120} is out of 
contact with base unit 110. Initialization layer 320 occurs as the link 
is being established, i.e., when the handset is in the process of finding 
the RF channel, the carrier and timing offsets necessary to use the RF 
10 channel, and finally, the TDMA reference for the epoch. Standby 
layer 330 is used when the base and handset have obtained 
synchronization lock, and active link layer 340 exists when there is 
active audio communication. Thus, standby layer 330 corresponds to 
sleep mode and active link layer 340 corresponds to operational 
15 mode. 

There are three reasons for being in inactive layer 310 (inactive 
state 311). First, if the handset or base is without power (power 
failure or battery changes in the handset); second, if the handset is 
turned off (unpowered); and third, the handset is out of range. Thus, 

20 the inactive layer 310 occurs when the handset has been out of 
synchronization for an extended period, such as battery changes, or 
staying out or range longer than local TDMA sync can hold. There are 
two ways to leave the inactive layer and begin initialization state 321 
in initialization layer 320: first, the user can trigger the handset, 

25 initiating a search for the synchronization pulses transmitted by the 
base unit 110 for that handset during its respective data slot; second, 
the handset periodically self-initiates a search. However, such a 
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search is . power hungry opc J„ 2 nq ^ g 
the receiver. 

Therefore h . preferred embodimem ^ 
by re „c,„ g th e frequency of ^ ^ ^ 

-era, minutes. ^ an ^ ^ 

auromaUcaUy i„ Ce event of base power ^ ^ 

prov.des a low cos, alternative to base battery ^ ^ 

au.oma.ic recovery if the sigaal was , os , ^ rf 

range, without excessive battery drain. Tmls , b the inac , jve 

* handse, may U c0 „fi g „ red l0 do ^ ^ ^ ^ • 

es.abhshn.en. of a .ink, or a periodic rimer stimulates rhe handse, ,o 
search for ,he base's sync packer transmission. The base co„t ig uous,y 
,ransmi, s synchronize.™ packers a. three differen, power levels 
"hen a link is in the inactive layer, as described previously. 
'5 Once the handset correlates to a base signal and leaves the 

-active layer 3.0, the si g „al mas, be demodulated, and the handset 
must check to determine whether it belongs „ the base 1, received a 
s.gna. from, and it must also exchange time stamp information to 
synchronize the base and handset TDMA titners (states m 322 of 
initialization layer 320). Once the channel and TDMA timers are 
•uned, the link can reach standby link layer 330 (state 331) Time 
stamps are exchan g ed between the handset and base unU. the timing 
error is below a threshold value, a, which point linked state 331 is 
achieved. 

25 In standhy/sleep mode, while the handset is luUred." the 

handset checks i„ only periodica!,, with base 1,0 (i.e., every . 
seconds or « epochs, ,o receive a sync packet (data packet having 
synchronization data), a, which point TDMA synchronize stare 332 is 
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entered in order to synchronize the local clock. Time stamps are 
transmitted in the sync packet to allow the handset to keep the TDMA 
time in sync with the base. An "I'm alive" acknowledgment pulse 
may be transmitted back to base unit 110 when such a sync packet is 
5 successfully received. If the base fails to receive an acknowledge 
often enough, the link is considered broken by the base, and it will 
begin transmission at multiple power levels, as in the inactive layer. 

Active communication (operational mode) occurs when the 
handset initiates a call (state 331 goes to state 342), or when the base 
10 requests that a handset answer a call (state 331 goes to state 341). 
Since the link is operating, these are initiated by the exchange of data 
packets. The data packet indicates that a call is coming in, and the 
base always monitors handset transmissions. During active 
communication, time stamps are not exchanged, but TDMA 
15 synchronization is maintained by examining the presence and absence 
of communication packets. The point where sequential correlation 
peaks have been observed until when they disappear provides and 
edge that gives a robust indication of the phase of the TDMA timer. 
Since packets occur consistently during active communication, TDMA 
20 phase is maintained by examining the edges of packets. 

TDMA frequency lock is important only for long periods without 
communication, such as what occurs in the standby link layer 3 30 
(sleep mode), since the frequency reference is typically provided by a 
very accurate quartz crystal oscillator in both the handset and base. 
25. Upon completion of a call, time stamps will be exchanged in standby 
link layer 330 to occasionally adjust the local clock so as to maintain 
TDMA reference frequency lock. The unadjusted TDMA time base is 
still quite accurate, being derived from a quartz oscillator, and will 
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v o us/packel). Acknowledging would run [he 
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One skiHed in me ar, wil, recognize that Ihe wire.es, sys.em 
desenbed above according ,o me principles of ,he i„ve„,io„ may be a 
20 cellular s ys ,em where base uni, 110 represent a base staUon serving 
one of me cells in a cellular [elephone network. 

I« will be underslood Ihal various changes in me derails 
«, and arrangemen.s of , he pms which have ^ J 
and , .usiraled above in order ,o explain me nalure of mis invenlion 
may be made by ,hose skilled in me ar, wilhou, departing from ,he 
pnncple and scope „, ,he invention as reciled in ,he ,o,.o„,„g Cairns 
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CLAIMS 

1. A wireless telephone system, comprising: 

(a) a base unit having a base transceiver; and 

(b) one or more wireless handsets, each handset comprising a 

handset transceiver for establishing a time-division 
multiple access (TDMA) link over a shared RF channel 
with the base unit via the base transceiver in accordance 
with a TDMA epoch allocating packet time slots to each 
handset, wherein each handset is adapted to power on its 
transceiver during its respective packet time slots for 
synchronizing with the base unit, the handset being 
adapted to power off its transceiver otherwise during the 
epoch. 

2. The system of claim 1, wherein each handset is further 
adapted to power on its transceiver during its respective data and 
audio packet time slots as necessary to detect incoming call data 
transmitted with a data packet or to transmit and receive audio 
information over the TDMA link. 

3. The system of claim 1, wherein: 

the epoch has a plurality of transmit and receive data row pairs, 
one such row pair for each handset; and 

each handset, when in operational mode, receives and transmits 
data packets via receive and transmit data packet slots 
only once during each epoch, during the transmit and 
receive data row pair for each said operational handset, 
and receives and transmits audio packets during allocated 
audio time slots of the epoch for the handset. 
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4- The system of claim 1, wherein: 

each handset may be in an operational mode when the handset 
is off hook or in a sleep mode when the handset is on 
hook; 

each handset ccp^s a ioca! dock and wa,chdog titner that 

rema,n °P era "°"" «»« when the handset transceiver is 
powered off; 

when the handset is in sleep modC) ^ ^ ^ ^ ^ 
transceiver, in response to the watchdog timer, during its 
respective receive data packet time slot of the epoch as 
necessary to synchronize with the base unit by 
synchronizing on synchronization information contained in 
the received data packet. 



5. The system of claim 4, wherein: 

each handset is always in a state within one of the following 
layers: an inactive layer, an initialization layer, a standby 
link layer, and an active link layer; 

the inactive layer occurs when the handset is out of contact with 
the base unit; 

the initialization layer occurs as a TDMA link is being 
established between the handset and the base unit- 

the standby link layer occurs when the base unit and handset 
have obtained synchronization lock, and comprises the 
sleep mode; and 

the active link layer occurs when there is active audio 
communication between the handset and the base unit 
and comprises the operational mode. 
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6. The system of claim 4, wherein when the handset is in sleep 
mode, the handset powers on its transceiver during its respective 
receive data time slot of each epoch to receive a data packet 

5 containing synchronization information. 

7. The system of claim 6, wherein after receiving the data 
packet during the receive data time slot, the handset transmits a data 
packet to the base unit during the transmit data time slot for the 

10 handset to notify the base unit that the handset is sail synchronized 
with the base unit. 

8. The system of claim 7, wherein, if the base unit does not 
receive the data packet from a handset to notify the base unit that 

15 the handset is still synchronized with the base unit, after the base 
unit has transmitted a data packet to the handset containing 
synchronization information, then the base unit attempts to restore 
synchronization with the handset by transmitting subsequent data 
packets to the handset with synchronization information during the 

20 transmit data time slot for the handset at increasing power levels. 

9. The system of claim 4, wherein when the handset is in sleep 
mode, the handset powers on its transceiver during its respective 
receive data time slot of every Nth epoch, wherein the handset is able 
25 to maintain synchronization with the base unit over a time period 
iasting at least N epochs without receiving a data packet from the 
base unit. 
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10. The sys(em of claim ; 8 wherejji when 

duriog ta resPMUve reMive dala packet 

* epoch as necessary t0 synchro „ iK wiU) fc f 

SynChr °; 2,n6 " - infonnadon contained „ , 

received data packet. 

». In a wireiess .eiephone s ys ,e m havi „ 8 . ba5e 

or more wireless handle tk. ■. 

handsels, lie base unit having .. base transceiver 

and eaeh handse, having . nandset transceiver 

die steps of: d """P™"* 

W esUbUshing. with dre handse. rranseeiver for each handse. 
a ume-division m „, tiple access (TDMA) ^ ^ ^ 
RF c ha nne. between ft. nandsel ^ ^ ^ ^ ^ 
bnse .receiver in aecordance with a TDMA epoeh 
alloeadng exclusive da.a and andio packet «i me slots „ 
each handset; 

<h) for each handse,, powering , its duriog ^ 

respecdve da.a and andio pacta dme siots as neces sary 

to synchronize with the hac* 

»n tne base unit using synchronization 

data transmitted with a data packet; and 
(0 for each handset, powering off its transceiyer 
during the epoch to minimize handset power use. 
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12. A wireless handset for use with a wireless telephone 
system having a base unit and a plurality of wireless handsets 
including the wireless handset, the base unit having a base 
transceiver and each handset having a handset transceiver, the 
wireless handset comprising: 

(a) a handset transceiver for establishing a time-division 

multiple access (TDMA) link over a shared RF channel 
with the base unit via the base transceiver in accordance 
with a TDMA epoch allocating exclusive data and audio 
packet time slots to each handset of the plurality of 
handsets; 

(b) means for powering on the handset transceiver during its 

respective data and audio packet time slots as necessary 
to synchronize with the base unit using synchronization 
data transmitted with a data packet; and 

(c) means for powering off the handset transceiver otherwise 

during the epoch to minimize handset power use. 
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